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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Information Disclosure Statement 

The information disclosure statement filed on October 10, 2003, has been 
fully considered by the examiner. 

Claim Objections 

Claims 1,6, 12, and 15 objected to because of the following informalities: 
These claims recite the limitation "the received beam" in line 10 of claim 1, line 
15 of claim 6, line 9 of claim 12, and lines 13-14 of claim 15. There is insufficient 
antecedent basis for this limitation in these claims. Examiner suggests changing 
the limitation to "the target beam." 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1, 2, 4, 5 rejected under 35 U.S.C. 102(b) as being anticipated by 
Heflinger et al. (USPN 6,243,168). 

As to claims 1 and 12, Heflinger discloses a heterodyne interferometer 
comprising 

an acoustic-optical modulator (AOM) (16) capable of receiving an optical 
source signal (14) and an electrical radio frequency (RF) signal (18, 20), 
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superimposing the RF signal on the source signal, and thereafter outputting a 
zero order, un-modulated optical beam (22) and a higher order, modulated 
optical beam (24), wherein one of the zero order and higher order beams 
comprises a target beam and the other beam comprises a local oscillator beam 
(column 2, line 62 to column 3, line 46); 

a telescope (34) capable of receiving the target beam (22), and thereafter 
directed the target beam through a beam propagation medium to a target such 
that at least a portion of the received beam can reflect off the target (32) (column 
3, lines 47-51); 

a beam splitter (40) capable of receiving the local oscillator beam (24) and 
the reflected beam (22) from the target (32), wherein the beam splitter is capable 
of coherently combining the local oscillator beam and the reflected beam to 
produce a fringe pattern (column 3, lines 55-60); and 

a detector (46, 48) capable of detecting the fringe pattern to thereby 
generate an electrical beat signal to permit the beat signal to be subsequently 
demodulated based upon the RF signal to thereby determine an electrical signal 
proportional to a phase difference between the reflected beam and the local 
oscillator beam, wherein the phase difference can represent an optical path 
difference between the beam splitter and the target (column 4, line 26-61). 

Regarding claim 2, the telescope of Heflinger's device comprises a 
transmitting telescope (34), and wherein the heterodyne interferometer further 
comprises a receiving telescope (34) capable of receiving the reflected beam 
(22) and thereafter directing the reflected beam to the detector (46, 48). As can 
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be seen in figure 1, the telescope (34) transmits a target beam 22 to target 32 
and then receives the reflected beam 22 off the target 32 and directs the beam to 
the detector (46, 48). 

In regards to claims 4 and 13, Heflinger's heterodyne interferometer 
comprises a signal source (12) capable of providing a source signal (14), wherein 
the source signal (14) has a coherence length at least as long as a round trip 
distance between the telescope (34) and the target (32) (column 2, line 62 to 
column 3, line 1). Heflinger discloses that any coherent source can be used in 
the heterodyne interferometer. A source with a coherence length at least as long 
as a round trip distance between the telescope and the target would be inherent 
to use in order to have a majority of the source signal reflect off the target and be 
sent through the heterodyne interferometer, providing a more accurate 
measurement. 

Regarding claims 5 and 14, the beam splitter (40) of Heflinger is capable 
of coherently combining the local oscillator beam (24) and the reflected beam 
(22) such that the detector is capable of having a minimum detectable power 
above a power of the reflected beam (column 3, lines 55-60 and column 4, lines 
26-35). The photodetector used would have to meet this limitation in order for the 
RF frequency beat signal to be formed. 

Allowable Subject Matter 

Claims 6-1 1 and 15-18 are objected to based on the minor informalities 
set forth in this Office Action, but would be allowable if rewritten to overcome 
these minor informalities. 
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Claim 3 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations 
of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable 
subject matter: 

As to claim 3, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious the use of a half-wave plate, polarizing beam splitter, 
and a quarter-wave plate to circularly polarize a vertically-polarized target beam, 
reflect the beam off the target allowing the beam to be circularly polarized in an 
opposite direction, use the quarter-wave plate to receive the beam and rotate the 
plane of polarization ninety degrees, and send the beam back through the 
polarizing beam splitter in order to reflect the beam to a detector as a non- 
polarized beam, along with the rest of the limitations of claims 3 and 1 1 . 

As to claims 6-1 1 and 15-18, the prior art of record, taken alone or in 
combination, fails to disclose or render obvious the use of an adaptive optics 
assembly in the form of a deformable mirror with a heterodyne interferometer 
including a transmitter assembly capable of superimposing an RF signal on a 
source signal, along with the rest of the limitations of claims 6 and 15. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Marissa J. Detschel whose telephone number 
is 571-272-2716. The examiner can normally be reached on M-F 8:30am- 
5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Gregory J. Toatley, Jr. can be reached on 571-272-2059. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 



Marissa J Detschel 
January 13, 2006 
MJD 




